Sinistral portal hypertension occurs when a pathological process causes occlusion of the splenic vein. The resultant elevated splenic bed venous pressure causes formation of gastric varices which can lead to hematemesis as a common presentation for this disease process. We present a case of sinistral portal hypertension in a patient with acute hematemesis as the primary presentation. Despite the challenging diagnosis process, the patient underwent splenectomy and was managed appropriately according to previously published literature.
CASE REPORT
A 34-year-old Caucasian male with a 2 year history of HIV/AIDS presented with one episode of severe hematemesis to the Emergency Department at our institution. The patient also suffered from recurrent episodes of shingles and had been compliantly taking Atripla anti-viral therapy to control his viral load and oral amphotericin for a recent fungal infection. There was no prior history of liver disease at the time of presentation.
Physical examination was normal. Subsequently, the patient underwent an emergency upper GI endoscopy which identified actively bleeding gastric varices. Upon further investigation, contrast abdominal CT demonstrated mild hepatosplenomegaly and spleno-gastric varices. No liver cirrhosis or its sequelae were seen and the varices were only observed in the gastric fundus. To differentiate between esophageal varices and simple thickening of esophageal wall, special attention was paid to detection of often multiple nodular, enhancing, intraluminally protruding lesions within the esophageal wall in the portal phase of axial MDCT images. Such lesions would indicate presence of esophageal varices. No suspicious esophageal varices on portal phase of contrast enhanced CT-scan was found in our patient. Initially, portal and splenic veins did not illustrate an obvious stenosis or other abnormalities. However, closer examination suggested the possibility of an occlusion in the region of pancreatic tail/splenic bed (Fig. 1) .
Results of relevant haematological workup are illustrated in table 1.
A subsequent gastro endoscopy confirmed the isolated gastric varices with no esophageal varices detected. To ensure the absence of any underlying liver pathology, percutaneous liver biopsy was performed which revealed non-specific portal and lobular inflammation without fibrosis. To investigate the splenic vein for possible placement of gastro-venous shunt for the patient's symptomatic relief from further upper GI bleeding episodes, a splenic arteriogram was performed. This revealed a normal splenic artery with absence of splenic vein filling (Fig.  2) . Figure 2 findings were supportive of splenic vein occlusion. Closer examination of axial views of the initial CT examination (Fig. 3) , in light of the findings on mesenteric angiography made proximal splenic vein occlusion/thrombosis the most likely etiology of this patient's presentation with acute upper GI bleed. Reviewing the patient's clinical presentation and radiological findings in light of his near normal liver function tests, lack of physical signs of liver cirrhosis, and non-specific liver biopsy findings made the diagnosis of sinistral/left sided portal hypertension the most likely possibility. While being scheduled for elective splenectomy, the patient experienced a second episode of severe hematemesis, lasting approximately 45 minutes, and underwent an emergent splenectomy and variceal resection. Exploratory laparotomy was performed during which the left gastroepiploic vein was found to be dilated. Furthermore, the pancreatic tail was found to be firm, supporting the hypothesis of silent episodes of pancreatitis as a possible cause, with normal texture in the remainder of the organ. The pathological pancreatic tail extended into splenic hilum and cardia of the stomach. Intra-operative examination revealed a normal appearing liver and mesenteric veins suggesting normal portal vein. Splenectomy combined with partial pancreatomy and gastrotomy was performed. Splenic vein was also removed and was found to be occluded proximally. No abnormality was observed in the splenic vein. Following the surgery, the patient did not experience any further hematemesis while recovering in the hospital. The patient recovered fully from this procedure with no further bleeding episodes and is doing well 90 days post operation.
Sinistral portal hypertension is a rare, less than 1%, but life threatening cause of upper gastric bleeding [1, 2, 3] . It is commonly caused by an occlusive thrombus in the splenic vein which could lead to formation of lieno(spleno)-gastric varices in order to decompress increased pressure in the splenic vein [1] . Due to its low incidence, it is likely that most cases of sinistral hypertension are initially misdiagnosed as a generalized portal hypertension. In fact, the name sinistral portal hypertension is a misnomer since portal pressure is usually within the normal range in these cases [1, 3] . Other synonymous terminologies referring to sisnistral portal hypertension are left sided portal hypertension, segmental, regional, localized, compartmental, lineal, or splenoportal hypertension [3] .
Sinistral portal hypertension can prove difficult to distinguish from generalized portal hypertension as the presence of varices is commonly suggestive of a liver etiology. However, it is important to differentiate between sinistral and generalized/mesenteric portal hypertension since the optimal management of each disease process is quite different. Treatment options for refractory haemorrhage from varices in cirrhotic patients, specifically endoscopic clipping or TIPS, will have no benefit in sinistral hypertension [1, 4] . There are several causes of sinistral portal hypertension presented in the literature with the majority of such cases due to a pathology in the pancreas [1, 2] . While chronic pancreatitis is the most common cause, pancreatic pseudocysts, and various pancreatic neoplasms have all been reported as possible causes [1, 2] . The relationship of the splenic vein to the pancreas makes it susceptible to occlusion/thrombosis in cases of pancreatic inflammation. Such occlusion causes back-pressure in the gastroepiploic veins which eventually leads to the formation of gastric varices. While gastric varices are common in both sinistral and mesenteric portal hypertension, one should suspect sinistral portal hypertension when such varices are only found in the gastric fundus, in absence of any evidence of liver function abnormalities or signs of liver cirrhosis, in conjunction with splenomegaly [1, 2] . Iatrogenic splenic vein injury, ectopic spleen, colonic tumor infiltration, peri-renal abscess, post liver transplantation, Hodgkin's disease, retropertoneal fibrosis, pancreatic transplantation, and spontaneous thrombus formation are among the less common causes of splenic vein thrombosis that can lead to left sided hypertension [1, 2] . Although bleeding is the most severe and life-treating sequelae of sinistral portal hypertension, only a small proportion of people with splenic vein thrombosis experience variceal bleeding [5] . In a prospective study, 8% of patients with chronic pancreatitis experienced splenic vein thrombosis, the majority of whom did not experience any form of symptomatic GI bleeding [6] . Moreover, as evident in our patient, the incidence of sinistral portal hypertension does not correlate to the severity of pancreatitis and may be a result of a mild/subclinical episode of pancreatitis [7, 8] .
While diagnosis is mainly clinical and often made by exclusion of systemic portal hypertension, diagnostic imaging plays an important role in confirming the diagnosis in the majority of cases [3] . Although trans-abdominal ultrasonography (US) is often the initial imaging modality utilized, it is more helpful in excluding presence of systemic portal hypertension and its primary etiologies such as liver cirrhosis. The accuracy of trans-abdominal US is limited in detecting splenic vein thromboses which are smaller and more subtle than those of portal veins [9] . While endoscopic ultrasound (EUS), high resolution multi-detector contrast CT scan, magnetic resonance angiography (MRA) are all gaining popularity, angiography of splenic vein remains the gold standard in diagnosing sinistral portal hypertension [10] [11] [12] [13] [14] [15] [16] The most common and recommended treatment option for symptomatic sinistral portal hypertension has been surgical correction of the primary cause in combination with splenectomy [7, 17] . Less invasive endovascular treatments such as splenic artery embolization [1, 4] and trans hepatic splenic vein stent placement [4] have shown benefit in selective cases. Specifically, splenic artery embolization should be reserved in actively bleeding patients who are not medically fit for a splenectomy procedure [18, 19] . While surgery has its well-known risks involved in any laparotomy, reported complications of the endovascular procedures have included partial gastric and/or pancreatic infarctions, and splenic abscess to name a few [4] . It is important to remember DISCUSSION that the goal of splenic artery embolization is to achieve partial embolization with the objective of decreasing blood flow to the spleen while maintaining its immunological functionality [3] . If successful, partial embolization has been shown to reduce post-procedural complications of endovascular therapy [3] .
Not all patients with sinistral portal hypertension would experience bleeding complications. Agarwal et al. reported that although 22% of patients with chronic pancreatitis, in their study, had imaging evidence of splenic vein thrombosis, only 15% of those presented with gastrointestinal bleeding [5] . Management of asymptomatic patients is more controversial than the symptomatic ones: splenectomy has been suggested as a prophylactic measure by some while others have not shown any significant benefit of this procedure in survival [3, 5] . However, more evidence suggests that watchful waiting as acceptable course of management in asymptomatic individuals [20, 21] . Although endovascular stenting of the portal vein has been used as a treatment for generalized portal hypertension, there has not been enough data to support the stenting of the splenic vein as a viable management of sinistral portal hypertension [3] .
Sinistral portal hypertension is caused by splenic vein thrombosis which is usually due to a pancreatic pathology. It is a rare cause of upper gastric bleeding but it is important to differentiate it from generalized portal hypertension. The management options for sinistral portal hypertension are different from those of generalized portal hypertension. The 2 main forms are management of left-sided portal hypertension are the following: a. Surgical (more common): Treating primary pathology and splenectomy and b. Endovasucular: Splenic artery emboliztion or splenic vein stenting. 
